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Berris, C. R. 1987. Interactions of elk and residential development: planning, design, and attitudinal

considerations. Landscape Journal 6:31-41

An expanding residential community and increased elk (Cervus elaphus) numbers in the Estes

Valley, Colorado, are resulting in more frequent interactions between

human and elk populations. The type and extent of those interactions are studied with emphasis

on ilk visitation to residential areas, resident attitudes towards the elk, and existing and potential

problems and solutions. Through interviews and a questionnaire, it was found that elk are

commonly seen close to most residences, except for houses within the very center of town.

Residents generally value the presence of the elk, but a small number of people who have

experienced landscape damage respond negatively. Planning, design, and educational policies,

which could be implemented to resolve existing and potential problems are presented and

evaluated within the context of alternative management scenarios. This integrated approach is a

model for management decision-making and for human/nature interaction studies.

Berwith, S., K. McNamara, D. Daneke. 1985. The effects of recreation, illegal harvest, and development

on elk near Aspen, Colorado. Issues and Technology in the Management of Impacted Western

Wildlife. Pages 270-275.

This paper attempts to combine data on the effects of recreation and energy “boom” growth in

western Colorado on elk, their use of habitat, their behavior and the effects of human population

growth from several different sources of game law violations.

BLM. 1994. Draft environmental impact statement, Creston/Blue Gap natural gas project. Carbon and

Sweetwater Counties, Wyoming. US Department of the Interior. Bureau of Land Management,

Rawlins District. Pages 3:28-30, 4:17-24, 5:9-10.

The purpose is to assess environmental impacts of natural gas exploration, development, and

production in the Creston/Blue Gap area of southeastern Sweetwater County and southwestern

Carbon County in southern Wyoming. Four alternatives are examined to determine possible

effects to the mule deer populations.

BLM. 1995. Draft environmental impact statement. Expanded Moxa Arch area natural gas development

project, Sweetwater, Lincoln, and Uinta Counties, Wyoming. US Department of the Interior.

Bureau of Land Management. Pages S:6-7, 3:33-41, 4:43-66.

This report includes an analysis of impacts from drilling and production in the Moxa Arch natural

gas development area of southwestern Wyoming. Two alternatives are examined to determine

environmental impacts of each. Mule deer issues are addressed on the pages indicated.

BLM. 1995. Draft environmental impact statement. Greater Wamsutter area II natural gas development

project. US Department of the Interior. Bureau of Land Management, Great Divide Resource

Area. Pages 3:59-61, 4:51-68.
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This draft analyzes the impacts of drilling and production operations in the natural gas-producing

area of southern Wyoming. Four alternatives are examined regarding development with mule deer

implications on the pages indicated.

BLM. 1998. Draft Piceance Basin resource management plan and environmental impact statement. US
Department of the Interior. Pages 191-194.

This plan analyzes future options for managing public lands in the Piceance Basin planning area in

northwest Colorado. Five alternatives describe different management options available that could

reduce impacts from oil shale and oil and gas development to wildlife. Alternatives are ranked

according to impacts to wildlife from greatest to least.

BLM. 1999. Environment impact statement, Pinedale Anticline oil and gas exploration and development

project, Sublette County, Wyoming. US Department of the Interior. Bureau of Land

Management. Pinedale, Wyoming. Pages 3:72-76, 4:142-168, 5:27-33.

This outlines mule deer seasonal ranges and migration routes in Sublette County, Wyoming and

outlines impacts of oil and gas development and possible mitigation measures.

BLM. 1984. Final environmental impact statement on the Book Cliffs resource management plan. US
Department of the Interior. Bureau of Land Management. Pages 3-11, 101-123, 145-193,

201-209.

The BLM proposes to implement a formal resource management plan for the Book Cliffs resource

area in northeastern Utah. The objectives of the plan are to provide a framework to manage all

resources on public lands. The pages indicated focus on impacts to wildlife, especially mule deer,

and give possible results from various alternatives.

BLM. 1999. Resource development group environmental assessment, Uinta Basin natural gas project,

Uintah County, Utah. US Department of the Interior. Bureau of Land Management, Vernal

District. Pages 1:7-8,3:11-18,4:9-30,5:17-18,7:9-14.

This project is located in the BLM - Book Cliffs resource area in Uintah County, Utah and

includes the development of hydrocarbon resources under approximately 130 sections of federal,

state, and private lands. The indicated pages include information about mule deer populations in

the area and possible impacts that development may cause.

Boroski, B. B. and A. S. Mossman. 1998. Water use patterns of mule deer (Odocoileus hemionus) and the

effects of human disturbance. Journal of Arid Environments 38:561-569.

To aid the effectiveness of water developments, patterns of deer visiting water sources and the

responses of deer to disturbance were examined. Deer visited water sources day and night, but not

all deer at water sources drank. Thus, the assumption that radio-telemetry locations within

arbitrary distances of water indicate drinking events may lead to overestimates of watering

frequency. Human disturbance did not preclude or seriously impede use of water by deer. Deer

reacted by adjusting the amount of time spent at water sources, moving away from water to return

later and/or increasing the frequency with which they drank.
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Bradshaw, C. J. A., S. Boutin, D. M. Hebert. 1997. Effects of petroleum exploration on woodland caribou

in northeastern Alberta. Journal of Wildlife Management 61:1127-1133.

Woodland caribou (Rangifer tarandus caribou) in northeastern Alberta apparently have declined

and are classified as endangered. Petroleum exploration has been implicated as a possible cause.

We examined the effects of simulated petroleum exploration (i.e., loud noise) on caribou

movement and behavior. We monitored 5 (1993) and 20 (1994) radio collared caribou during 3

periods (pretest, test, and post-test) over 2 treatments (exposed and control). Exposed caribou

moved significantly faster than control caribou (2.3+ 0.2 SE vs. 1.6 km/hr + 0.1), but not

significantly farther. Exposed caribou crossed habitat boundaries significantly more than did

controls (0.53 + 0.16 vs. 0.27 changes/period + 0.14). Disturbance did not affect significantly the

proportion of time allocated to feeding. Treatment caribou demonstrated higher overall movement

rates in 1993 than 1994 (2.7 + 0.2 vs. 1.7 km/hr + 0.1), displacement (3.5 +1.3 vs. 2.3 km + 0.6),

and more time allocated to feeding (27.5 ± 2.9 vs. 9.0% + 1.7). Habitat boundaries crossed did

not differ significantly between years. We suggest that increased movement may result in higher

energy expenditure during winter, and that disturbed caribou may switch habitat type for cover or

escape terrain. We believe that differences in movement between years resulted from higher snow

depths in 1994. We also suggest that land-use managers should limit total disturbance during

winter rather than mitigate industrial activity with timing restrictions.

Brekke, E. B. 1988. Using GIS to determine the effects of C02 development on elk calving in

south-central Colorado. Technical Note 381, United States Department of the Interior, Bureau of

Land Management. 37 p.

This report describes the methods used in this study to estimate the response of calving elk to

ARCO’s C02 development activities and the use of GIS to assist in estimating elk response to the

development.

Bristow, K. D. 1997. Effect of disturbance on reproduction of Coues white-tailed deer. Proceedings of the

1997 Deer/Elk Workshop, Rio Rico, Arizona, Arizona Game and Fish Department.

I examined the influence of human disturbance on reproduction of Coues white-tailed deer by

subjecting deer to different levels of disturbance during 2 breeding seasons, 1990-92. I found no

difference in reproduction in response to increases disturbance of 4 hunter-days/km^2 during the

peak of rut (January). Fetal rates and conception dates were not significantly different between

treatment and control groups (P>0.05). Firearms hunts, which occur before the peak of rut, are not

likely to significantly affect herd productivity.

Bromley, M. 1985. Wildlife management implications of petroleum exploration and development in

wildland environments. General Technical Report, USDA, Forest Service, Intermountain

Research Station, Ogden, Utah, USA. INT-191. 42 p.

This report describes the sequence of events, their characteristics, and the associated

environmental disruptions involved in the exploration, development, and production of petroleum.

The potential effects of environmental disruptions on wildlife behavior, populations, and habitat

are evaluated, drawing on a review of the literature, supported by a selective, annotated

bibliography. Potential effects are numerous and varied. Impact severity is site specific and

depends on the sensitivity of the species affected, the nature of the environmental disruption,

habitat characteristics, and the availability and condition of alternative habitat. The major wildlife

groups affected by petroleum activities are ungulates, carnivores, water birds, upland birds, and

raptors. Possible approaches to minimizing adverse effects on wildlife are presented, including
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o changes in management of petroleum projects, personnel, and wildlife habitat and populations.

Cassirer, F. E., D. J. Freddy, E. D. Abies. 1992. Elk responses to disturbance by cross-country skiers in

Yellowstone National Park. Wildlife Society Bulletin 20:375-381.

The objectives of this study were to measure immediate movements of elk when disturbed by

cross-country skiers, to assess energy costs associated with these movements, and to identify

factors that might influence elk behavior. Female elk were radio-marked and intentionally

disturbed at various locations in the park to determine flight distance between the skier and the elk

and the distance the elk moved before resuming pre-disturbance behavior. Energy cost for each

occurrence was also calculated. Responses of the elk were found to be similar to the responses of

elk to logging and road construction disturbances outside the park. Displacement was usually

only temporal, however, because the elk returned after the people left. Average energy expended

would require an additional 295g/day to be consumed to compensate. Restricting cross-country

skiers to places greater than 650 m from elk wintering areas would minimize disturbance

responses by the elk.

O

Chervick, T. M. No Date. Big game animal crossing study along an overland coal conveyor structure in

northwest Colorado. Western Fuels-Utah Inc. Rangeley, CO

Western Fuels-Utah Inc. conducted 20 big game track count surveys (winter and spring months of

I988-I99I) along 5.6 kilometers of a large diameter overland conveyance structure (LDOC) near

Rangeley, Colorado located in Rio Blanco County. Results of these surveys and wildlife

observations have been used to evaluate the success of 14 overpass, underpass, and elevated

conveyor beltline structures that were installed in 1982 as part of the Deserado Mines ’s wildlife

mitigation plan. A total of 10 big game animal crossings were fabricated and installed along the

Deserado Mine overland conveyor beltline, along with 4 additional underpass structures that were

placed over roadways that crossed the area. Big game tracks were identified and enumerated in

order to determine preferred conveyor crossings. Total track counts were tabulated and presented

in this report, along with conveyor noise dosimeter measurements to compare with other conveyor

studies published. This information will provide wildlife managers and environmental personnel

in government and industry alike, with data on success of manmade structures in allowing wildlife

to cross a large diameter overland conveyor unimpeded.

O

Czech, B. 1991. Elk behavior in response to human disturbance on Mount St. Helens National Volcanic

Monument. Applied Animal Behavior Science 29:269-277.

The edge of Mount St. Helens volcanic blast zone attracts high summer densities of Roosevelt elk

(Cervus elaphus roosevelti). Forest Service Road 2560 (a previously existing logging road) was

opened to the public in the Clearwater drainage of the blast zone in 1987, and elk use was

monitored. During that year, elk avoided a 500 m corridor centered on the road, as well as several

sections in the study area where the influence of the road was prominent. This avoidance was

probably a learned behavioral response to public use of Forest Service Road 2560 but might also

reflect a higher frequency of flight reactions to traffic. Maximum herd size also decreased in 1987

as a response to frequent passive harassment by humans on Forest Service Road 2560 (such as

getting out of cars), as large herds were more likely to be seen and were more vulnerable to

initiation of a flight reaction. Logging also produced by-products of human activity that

constituted passive harassment even when humans were temporarily absent (e.g. foreign noises

and materials). Elk tolerance of timber operations was correlated positively with proximity to

hiding cover. A high level of habituation by elk to disturbance in the Clearwater blast zone will

probably be preceded by the hiding cover stage of plant succession.
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o Dyer, S. J. 2001. Avoidance of industrial development by woodland caribou. Journal of Wildlife

Management 65:531-542.

Rapid encroachment on woodland caribou (Rangifer tarandus caribou) habitat by resource

extraction industries (oil, gas, forestry, and peat) is occurring throughout northern Alberta,

Canada. The effect of this human development on the movement and distribution of threatened

woodland caribou remains poorly understood. We captured and fitted 36 woodland caribou with

Global Positioning System (GPS) collars. These yielded 43,415 locations during the 12-month

study period. We tested the hypothesis that woodland caribou use areas adjacent to well, roads,

and seismic lines as often as they use areas away from these developments. We analyzed caribou

locations, controlling for vegetation cover classes to remove confounding effects of habitat, and

grouped to examine seasonal variation in distribution. Caribou avoided human developments; the

level of avoidance appeared to be related to the level of human activity in the study area. We
recorded maximum avoidance distances of l,ooo m (wells) and 250 m (roads and seismic lines).

By extrapolating avoidance distances to the entire study area, we calculated that 22-48% of our

study area would receive reduced use by caribou. Avoidance effects were highest during late

winter and calving and lowest during summer, possibly as a result of lower traffic levels then. We
propose management strategies to balance caribou conservation with resource extraction in

northern Alberta.

Easterly, T., A. Wood, T. Litchfield. 1992. Responses of pronghorn and mule deer to

petroleum development on crucial winter range in the Rattlesnake Hills.

Wyoming Game and Fish Department. Cheyenne, Wyoming. 67pp.

This study’s purpose was to document impacts of petroleum-related activities on pronghorn and

mule deer in the Rattlesnake Hills area of Wyoming. Petroleum-related activities, habitat characteristics,

diet composition, and an active drilling site were all monitored to determine effects on the animals’ winter

range. Seasonal and annual variations in climate were also taken into consideration.

Edge, D. W. and L. C. Marcum. 1985. Movements of elk in relation to logging disturbances. Journal of

Wildlife Management 49:926-930.

Elk (Cervus elaphus) movements in relation to logging activities were studied in Chamberlain

Creed, Montana, between 12 August and 30 September 1981. Fifty-six aerial and 61 ground

telemetry locations were obtained for nine cow elk. Normal elk movements in the Chamberlain

Creek area were short and probably related to forage availability. Movements away from

disturbance were significantly longer than those toward disturbance, but the sequence of

movements was random with respect to source of disturbance. Elk tended to move into areas of

logging activity on weekends during non-active periods, but these movements were probably a

response to increased accessibility of some habitat factor rather than habituation to the

disturbance. A buffer zone of 500-1,000 m separated areas of high elk use from areas of

disturbance. Habituation may decrease this buffer zone. This displacement of elk may cause

substantial reductions in habitat availability.

Fahrig, L. 1997. Relative effects of habitat loss and fragmentation on population extinction. Journal of

Wildlife Management 61:603-610.

O In their review of the recent “explosion of spatially explicit theory” in ecology, Kareiva and

Wennergran (1995) suggest a number of emerging principles for species conservation. One of

these principles is that how habitats are arranged in space can mitigate the risks of species
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extinctions from habitat loss. I tested this by estimating the relative importance of habitat loss and

habitat spatial pattern (fragmentation) on population extinction, using a simple, spatially explicit

simulation model. Results indicate that the effects of habitat loss far outweigh the effects of

habitat fragmentation. I therefore suggest that, in fact, details of how habitats are arranged cannot

usually mitigate the risks of habitat loss. Conservation efforts should be aimed foremost at

stopping habitat loss and at habitat restoration.

Freddy, D. J., W. M. Bronaugh, M. C. Fowler. 1986. Responses of mule deer (Odocoileus hemionus) to

disturbance by persons afoot and snowmobiles. Wildlife Society Bulletin 14:63-68.

Responses of adult female mule deer to persons afoot and to snowmobiles were observed during

67 controlled disturbance trials in the winters of 1979 and 1980. responses by deer to persons

were longer in duration, involved running more frequently, and were greater in estimated energy

expenditure. Minimizing all responses by deer would require persons afoot and snowmobiles to

remain >334 m and >470 m from deer, respectively. Preventing locomotor responses by deer

would require persons afoot and snowmobiles to remain >191 m and >133 m from deer,

respectively. These threshold distances could be used to establish corridors of human activity

within sagebrush winter ranges occupied by deer.

Garrott, R. A. and G. C. White. 1984. Methodology for assessing the impacts of oil shale development on

the Piceance Basin mule deer herd. Thome Ecological Institute Technical Publication

14:228-231.

The potential ecological consequences of commercial development of Piceance Basin oil shale

deposits on the local deer herd is a sensitive political and public concern. In response to this concern field

studies have been initiated to assess the impacts of oil shale development on this large migratory deer herd.

The two most important aspects of mule deer biology that may be disrupted by oil shale development were

identified as seasonal movement patterns and mortality rates. Field studies were begun during the winter of

1980-81. Biotelemetry is the major tool of the investigations as deer fitted with radio collars provide data

on both spatial and temporal movement patterns as well as survival. Two years of descriptive baseline data

have been completed for deer occupying an oil shale development area. Continuing to limit investigations

to that portion of the deer herd inhabiting areas where intensive development is projected would result in

difficulty in distinguishing between temporal changes caused by development activities and natural

variation. In an effort to separate natural changes from those caused by the oil shale industry a

control-treatment experimental design is described which would be implemented during the winter of

1982-83.

Hayden-Wing Associates. 1990. Final review and evaluation of the regulation and effects of oil and gas

development on mule deer, sage grouse, & raptors on the Big Piney - LaBarge Winter Range.

Hayden-Wing Associates. Laramie, Wyoming. 49 pp.

This includes an overview of standard stipulations set out by the US Department of the Interior -

Bureau of Land Management in 1986. This report was prepared for Rocky Mountain Oil and Gas

Association to review and evaluate the impacts of oil and gas development in the Big Piney — LaBarge area

and determine if such stipulations are necessary to protect mule deer populations in the area.

Hayden-Wing Associates. 1991. Review and evaluation of the effects of geophysical exploration on some

wildlife species in Wyoming. Geophysical Acquisition Workshop. Rawlins, Wyoming. 30pp.

This is a review of some basic biological effects of human-related disturbances to wildlife.





Consequences of these effects are then placed in the context of specific activities associated with

geophysical exploration.

Irby, L. R., R. J. Mackie, H. Ihsle Pac, W. F. Kasworm. 1987. Management of mule deer in relation to oil

and gas development in Montana’s overthrust belt. Issues and Technology in the Management of Impacted

Wildlife. Pages 113-121.

Mule deer wintering along the east slope of the Rocky Mountains from the Sun River to Birch Creek in

north-central Montana were distributed in 6-7 herd units. Each herd unit was comprised of deer that were

yearlong residents on or near winter ranges, deer that summered in valleys near the winter range, and deer

that moved 20 or more km to mountain summer ranges. Movement patterns and apparent vulnerability to

hunting varied among segments. During the intensive phase of the study, 1980-81, mule deer reproduction,

sex ratios, and densities were satisfactory to hunters and landowners. Population levels at this time may

represent the long-term optimum. We were unable to detect a response by mule deer to low intensity

oil/gas exploration and drilling activities, but high intensity hydrocarbon development has the potential to

make wintering areas unsuitable for mule deer. Because new mule deer winter ranges cannot be created,

accurate prediction of the pattern of oil or gas development is impossible, and financial resources available

for protection of wildlife are limited, management of mule deer along the east slope of the Rocky Mountain

needs to be tailored to the character of individual herd units. Strategies for reacting to oil or gas

development in individual units should be decided prior to development. We present a first approximation

of this procedure.

James, A. R. C. and A. K. Stuart-Smith. 2000. Distribution of caribou and wolves in relation to linear

corridors. Journal of Wildlife Management. 64:154-159.

Linear corridors (roads, trails, seismic lines, and pipeline corridors) have been hypothesized to

increase human harvest and predation pressure on woodland caribou (Rangifer tarandus). We tested the

hypothesis that linear corridors affect caribou and wolf activities by examining the distribution of 2,616

telemetry locations of caribou, 27 caribou mortality sites, 592 telemetry locations of wolves (Canis lupus),

and 76 sites where wolves had preyed on large ungulates relative to linear corridors in caribou range and

well-drained sites in northeastern Alberta. Of the 98 radio collared caribou, 35 were significantly further

than random from corridors and only 3 were significantly closer. The mean difference between caribou

and random locations (106 m) was significantly different from zero. Within caribou range, wolf locations

were closer (134 m) than random to linear corridors. Wolf predation sites were not significantly closer to

corridors than were wolf locations or random points. Caribou mortalities attributed to wolf predation were

closer to a corridor than their risk of depredation. Each caribou mortality attributed to wolf predation was

closer to a corridor than their telemetry locations while alive (mean difference = 204 m). Caribou

mortalities caused by humans were 174 m closer to corridors than all live caribou locations, however this

difference was not significant. Increased industrial activity in caribou range could have a significant effect

on caribou jwpulation dynamics by increasing predation. The development of new corridors within caribou

habitat should be minimized and existing corridors should be made unsuitable as travel routes to reduce the

impacts of industrial development on caribou populations.

Johnson, T. K. 1985. Impacts of surface coal mining on calving elk. Issues and Technology in the

Management of Impacted Western Wildlife. Pages 255-269.

Due to concern over potential impacts of surface mining on a traditional elk calving ground,

Colorado Yampa Coal Company initiated in 1981, a 5-year study to monitor elk calving behavior

in connection habitat disturbance resulting from mining. Four years of telemetry work on 64

individual elk reveal no negative impacts on elk using the mine site. Productivity, calving, home

range size, fidelity, habitat utilization patterns between elk using the mine site and control area elk





o were not significantly different. There has been no indication that elk are abandoning mine areas.

Aspen habitats directly adjacent to active mining continue to be selected for during the late spring

and summer. Reclaimed sites are used in proportion to their availability during spring and

summer and are selected for during the fall and early winter.

Kerr, R. M. 1979. Mule deer habitat guidelines. US Department of the Interior. Bureau of Land

Management. Technical Note.

The purpose of this mule deer (Odocoileus hemionus) habitat management guide is principally to

assist BLM managers and biologists in planning for and managing mule deer habitat on public

lands administered by the Bureau of Land Management. For many years federal land management

agencies have made the distinction between the federal responsibility for managing habitat and the

state prerogatives of managing native wild ungulate populations. Certainly the two are

inseparably linked. These responsibilities, and up to now “symbiotic relationships”, are probably

best described succinctly in Title 43 of the Code of Federal Regulations Part 24.

Krausman, P. R., B. D. Leopold, D. L. Scarbrough. 1986. Desert mule deer response to aircraft. Wildlife

Society Bulletin 14:68-70.

Distribution and movement of desert mule deer were monitored weekly with the use of radio

collars and aircraft from May through September, 1984 in the Picacho Mountains of Arizona.

Ground crews observed and classified the deer as the aircraft flew over at various altitudes.

Desert mule deer rarely responded to the flights by changing habitats and seemed to have

habituated to low-flying aircraft.

Kucera, T. E. and C. McCarthy. 1988. Habitat fragmentation and mule deer migration corridors: a need

for evaluation. Transactions of the Western Section of the Wildlife Society 24:61-67.

The concept of habitat fragmentation is rarely applied to the migration routes of terrestrial

vertebrates. Mule deer (Odocoileus hemionus) of the eastern Sierra Nevada summer and winter

on opposite sides of the mountain range, and use topographically restricted travel routes between

summer and winter areas. Extant and proposed human developments threaten to fragment these

migration routes. A methodology to predict the consequences of such fragmentation with any

precision does not yet exist.

Kuck, L., G. L. Hompland, E. H. Merrill. 1985. Elk calf response to simulated mine disturbance in

southeast Idaho. Journal of Wildlife Management 49:75 1-757.

Impacts of human presence and simulated surface-mining activities on elk (Cervus elaphus) calf

movements, habitat selection patterns, and survival were assessed using a controlled experiment.

Compared to undisturbed calves, disturbed calves moved greater distances, used larger areas,

showed greater use of coniferous forest, and lacked selection for favorable physiographic

parameters. Cow/calf pairs readily abandoned their traditional calf-rearing area under human and

simulated mining disturbance, although no calf abandonment was documented. Winter survival

between groups and between years was similar.

O Mann, D. K. 1985. The impact of mountain housing developments on mule deer habitat in Utah.

Proceedings of the Third Utah Shrub Ecology Workshop. Pages 43-51.
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The impact of recreational lot and second home subdivision developments upon mule deer and

their habitat was investigated by studying habitat changes and deer use on seven study sites in

north-central Utah. Two of these sites are located in the oakbrush zone; the remaining sites are

beyond the limits of oakbrush. Habitat changes were determined by measuring the amount of

habitat altered by roads, houses, drives and building pads. Deer use on developed and

undeveloped comparison areas on the two study sites was determined by pellet groups, track

counts, and direct observation. The log cross product ratio and log linear models were the

statistical techniques used to compare deer use. Results show that the most habitat was altered by

roads. Impacts on mule deer can be reduced with fewer roads and more open space. Deer are

sensitive and use decreased with increased development, but the intensity was dependent upon

location, year, season and human activity. It is recommended that developers seek the advice of

professional biologists before they design and construct housing developments.

Merrill, E. H., T. P. Hemker, K. P. Woodruff, L. Kuck. 1994. Impacts of mining facilities on fall

migration of mule deer. Wildlife Society Bulletin 22:68-73.

To assess the impact of phosphate mines and associated facilities on deer migration, we followed

movements of radio collared mule deer and counted tracks of deer in 1978-1982 as they migrated

by Conda Partnership’s Maybe Canyon Phosphate Mine, 24 km northeast of Soda Springs, and by

Monsanto’s phosphate processing plant on the northern edge of Soda Springs. Maybe Canyon

Mine and the processing plant were established >10 years before the study and now pre-mining

data existed on deer movement through the area. Therefore, we could evaluate movements of deer

migrating near the mine only in relation to deer that migrated to the north or south of these

facilities. After the 5 years of monitoring, it was found that movement of migrating deer differed

in years of different snowfall, but that, as was true in earlier findings, corridors through

human-built obstacles facilitated migration of ungulates.

Miller, S. G., R. L. Knight, C. K. Miller. 2001. Wildlife responses to pedestrians and dogs. Wildlife

Society Bulletin 29:124-132.

As participation in outdoor recreational activities escalates, land managers struggle to develop

management policies that ensure coexistence of wildlife and recreation. However, this requires an

understanding of how wildlife responds to various forms of recreational activities and the spatial

context in which the activities occur. Therefore, we measured responses of 2 species of grassland

songbirds, one species of forest songbird, and mule deer (Odocoileus hemionus) exposed to a

pedestrian, a pedestrian accompanied by a dog on leash, and a dog alone (only for grassland

birds), on and away from recreational trails. We assessed the “area of influence” for each

treatment by determining the probability that an animal would flush or become alert (for mule

deer only), given its perpendicular distance to a trail or a line of movement in areas without trails.

When animals were disturbed, we measured flush distance (the distance between the disturbance

and the animal when flushed), distance moved, and, for mule deer, alert distance (the distance

between the disturbance and the deer when it became alert). For all species, area of influence,

flush distance, distance moved, and alert

distance (for mule deer) was greater when activities occurred off-trail versus on-trail. Generally,

among on-trail and off-trail treatments in grasslands for vesper sparrows (Pooecetes gramineus)

and western meadowlarks (Sturnella neglecta), the smallest area of influence and shortest flush

distance and distance moved resulted from the dog-alone treatment, and these responses were

greater for the pedestrian-alone and dog-on-leash treatments. In forests, for American robins

(Turdus migratorius), the area of influence, flush distance, and distance moved did not generally

differ between the pedestrian-alone and dog-on-leash treatments. For mule deer, presence of a

dog resulted in a greater area of influence, alert and flush distance, and distance moved than when

a pedestrian was alone. Natural lands managers can implement spatial and behavioral restrictions





o in visitor management to reduce disturbance by recreational activities on wildlife. Restrictions on

types of activities allowed in some areas such as prohibiting dogs or restricting use to trails will

aid in minimizing disturbance. Additionally, managers can restrict the number and spatial

arrangement of trails so that sensitive areas or habitats are avoided.

Morgantini, L. E. and R. J. Hudson. 1979. Human disturbance and habitat selection in elk. North America

Elk: Ecology, Behavior, and Management. Pages 132-139. University of Wyoming, Laramie,

Wyoming, USA. 294 p.

In the course of a study on habitat selection and resource division among elk, bighorn sheep, and

mule deer, conducted on the Ya Ha Tinda Ranch in western Alberta, it was observed that

behavioral factors and specifically human disturbance can affect habitat selection in elk. Analysis

of 239 group observations (22,094 individuals) showed that habitat selection was not strongly

related to weather conditions or forage availability. Heavy use of marginal sectors of the

potentially available grassland and occasional spatial overlap with bighorn sheep appeared to be a

direct result of human activity, particularly vehicular activity and hunting.

Mower, K. J. and H. D. Smith. 1989. Diet similarity between elk and deer in Utah. Great Basin Naturalist

49:552-555.

Growing numbers of elk (Cervus elaphus) on winter ranges might adversely affect sympatric

wintering mule deer (Odocoileus hemionus) if diets of the two species are similar. Diets of elk

and deer on a northern Utah range were analyzed for overlap in winter with microhistological

analysis of fecal samples. Diets overlapped 71%. No significant difference was found in use of

grasses or shrubs between elk and deer; however, use of forbs was significantly different. Shrubs

comprised the largest proportion of the diets of both elk and deer. Deer might be under more

severe dietary stress than elk on poor winter range.

Nicholson, M. C., R. T. Bowyer, J. G. Kie. 1997. Habitat selection and survival of mule deer: tradeoffs

associated with migration. Journal of Mammalogy 78:483-504.

We examined tradeoffs related to migration in a population of mule deer (Odocoileus hemionus)

in southern California from 1989 to 1991. All male deer that we radio-collared were migratory,

whereas females exhibited a mixed strategy with both migrant and resident individuals. Increased

movements of deer were associated with decreased temperatures and increased weekly

precipitation. No differences within seasons in the sizes of home ranges occurred for either

migrant or resident deer. The size of home ranges of deer, however, was smaller in summer than

in winter. Sizes of home ranges were associated positively with proximity to human development

and to the amount of avoided (use was less than availability) habitat in the home range. Deer

avoided human developments in all seasons. Further, males and resident females used areas

farther from water in summer than expected by chance, whereas migratory females selected areas

nearer to water. In summer, migratory females selected meadow, riparian habitats, and pine

forests, whereas resident females avoided riparian habitats and used pine forest less than did

migratory females. Migratory males used habitats in a way similar to migratory females, although

they avoided meadow and riparian areas. Clear tradeoffs existed for deer in montane southern

California about whether they migrated. Migratory females were farther from human disturbance

and used habitats of high quality more often than did non-migratory conspecifics. Nonetheless,

deer were at increased risk of predation during migration and, in years of low precipitation (low

snow), had higher rates of mortality than did resident deer. Thus, in areas with extremely variable

precipitation and snow cover, a mixed strategy for migration can be maintained in populations of

mule deer.





Rost, G. R. and J. A. Bailey. 1979. Distribution of mule deer and elk in relation to roads. Journal of

Wildlife Management 43:634-641.

Responses of deer (Odocoileus hemionus) and elk (Cervus elaphus) to roads were assessed by

counting fecal-pellet groups near roads on winter ranges. Data were obtained in Colorado in

shrub and pine habitats, adjacent to paved, gravel, and dirt roads east of the continental divide; and

in shrub and juniper woodland habitats west of the divide. Deer and elk avoid roads, particularly

areas within 200 m of a road. Road avoidance was greater (1) east, rather than west, of the

continental divide, (2) along more heavily traveled roads, (3) by deer, when compared to elk, and

(4) for deer in shrub habitats when compared to pine and juniper habitats. Because of less snow

accumulation, winter habitat is more available to cervids east of the continental divide where more

pronounced avoidance of roads presumably results from a greater availability of habitat away

from roads.

Rowland, M. M., M. J. Wisdom, B. K. Johnson, J. G. Kie. 2000. Elk distribution and modeling in relation

to roads. Journal of Wildlife Management 64:672-684.

We tested performance of 3 aspects of an elk (Cervus elaphus) - road density model that has been

used extensively throughout western North America but has not been sufficiently validated. First,

we tested the hypothesis that elk selection of habitats increases with increasing distance away

from open roads. This forms the empirical basis for the model. Second, we compared the model’s

predictions of relative elk habitat selection, or habitat effectiveness (HE), with observed values at

varying levels of road density. And third, we examined the potentially confounding effects of

different spatial patterns of roads on model predictions. We conducted our study during spring

and summer, 1993-95, at the Starkey Experimental Forest and Range Station, northeast Oregon.

Selection ratios were calculated using >100,000 recorded locations of 89 radio-collared female

elk, with locations mapped in relation to 0.1 km wide distance bands away from open roads.

Selection ratios increased with increasing distance from open roads, and varied between seasons,

but not among years or individual animals. Linear regression models, using distance to open

roads as a predictor, accounted for significant variation in selection ratios during spring and

summer. Model predictions of HE, as measured by number of elk locations, corresponded only

weakly, however, with observed values of HE. The contradictory results of these 2 analyses may

be explained in part by our simulation results, which showed that potential reductions in elk HE
vary strongly with the spatial pattern of roads, which is not measured by the elk-road density

model. Our results suggest that (1) management of roads and related human activities during

spring and summer should remain an important consideration for modeling and managing the elk

resource: and (2) a spatially explicit road component is needed for elk habitat models.

Stephenson, T. R., M. R. Vaughan, D. E. Andersen. 1996. Mule deer movements in response to military

activity in southeast Colorado. Journal of Wildlife Management 60:777-787.

During January 1986-September 1988 we studied the behavioral responses of 71 radio-collared

mule deer (Odocoileus hemionus) to military activity on the Pinon Canyon Maneuver Site in

southeastern Colorado. Military training was initiated on the site during August 1985 and

recurred about 3 times yearly for periods of one month. During a maneuver, 3/7 of the site was

used for training in accordance with a rotational land use schedule. During the non-summer

seasons, female seasonal convex polygon and harmonic mean home ranges were larger in

maneuver and previous-maneuver areas than non-maneuver areas (P<0.002). During summer,

female convex polygon home ranges were larger in maneuver than non-maneuver areas (P=0.066).

Fawn summer home ranges were larger in maneuver than previous-maneuver areas (P<0.01).

Male home range sizes differed only for 50% harmonic mean transformation annual home ranges

(P=0.056); bucks in maneuver areas had larger home ranges than in non-maneuver areas. Female
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o deer in maneuver areas exhibited significant home area shifts (P=0.049) between pre-maneuver

and maneuver periods more frequently (40.0%) than did deer in non-maneuver (control) areas

(12.5%). Mule deer in military training areas may have responded to human harassment,

alteration of security cover, or destruction of forage base. We suggest that deer may respond more

intensely to unpredictable than predictable human activity.

UDWR. 1973. Wildlife resources of the Utah oil shale area. Utah State Department of Natural Resources.

Utah Division of Wildlife Resources. Pub. No. 74-2. 147 pp. Pages 1-2, 20-22, 45-49.

The area of oil shale in Utah consists of 1,200 square miles in southeast Uintah County and has

been considered for commercial extraction. The pages indicated identify mule deer populations

that use this oil shale area in the Book Cliffs.

Van Dyke, F. and W. C. Klein. 1996. Response of elk to installation of oil wells. Journal of Mammalogy

77:1028-1041.

Environmental disturbance can affect use of home range by large, free-ranging ungulates, but

quantitative assessments of such effects are rare. We compared seasonal and annual use of range

and habitat in the population of elk (Cervus elaphus) at Line Creek in southcentral Montana,

1988-1991, before, during, and after installation of an oil well. Use of range by elk during the

post-drilling period in autumn was different from use during drilling and pre-drilling periods, but

use of range also changed during the same periods in another local population of elk not subjected

to disturbance from oil drilling. Use of range grid cells containing or adjacent to the well site

declined during the post-drilling period, but seasonal and annual sizes in range and boundaries for

the population were similar in all periods. Distances between individually marked elk did not

differ across periods, suggesting that drilling did not affect the social stability of elk. Use of forest

habitats in autumn increased after initiation of drilling. Results suggested that elk compensated

for site-specific environmental disturbance by shifts in use of range, centers of activity, and use of

habitat rather than abandonment of range.

Vistnes, I. and C. Nellemann. 2001. Avoidance of cabins, roads, and power lines by reindeer during

calving. Journal of Wildlife Management 65:915-925.

We investigated possible avoidance behavior of calving semi-domesticated reindeer (Rangifer

tarandus tarandus) near recreational cabins, roads, and power transmission lines in Repparfjord

Valley, northern Norway. The distribution, sex, and general age composition of the reindeer were

mapped during the 1998 and 1999 calving seasons (n=776 and n=678, respectively) using

systematic snowmobile and ski surveys. Mean reindeer density within preferred habitat was 78%

lower in the area <4 km from the tourist resort compared to the area>4 km from the resort (1.47

vs. 6.68 reindeer/km'^2, respectively). Mean reindeer density by the power line corridor without

traffic was 73% lower in the area <4 km from the power line compared to areas >4 km from the

power line for comparable habitat. Areas <4 km from anthropogenic structures were avoided

despite low levels of human traffic and a high proportion of preferred habitat. Within snow- free

sites available for grazing, no significant differences occurred in phonological development of

cotton-grass (Eriophorum spp.), in live:dead ratio of plant material, or in graminoid biomass with

distance to the tourist resort. Almost 74% of all available forage was located within the avoided

0-4 km zones from the resort or the separate power line. Our results suggest that power lines,

even without human traffic, may result in substantial reductions in the use of foraging areas. The

combined actions of power lines, roads, and cabins may increase potential avoidance, thereby

increasing the use of remaining undisturbed grazing grounds. Possible increased competition for

high-quality forage may affect lactation, body condition, and, hence, reproductive success in the
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o long-term.

Vogel, W. O. 1989. Response of deer to density and distribution of housing in Montana. Wildlife Society

Bulletin 17:406-413.

In order to determine if increasing housing density had an adverse impact on deer populations in

the Gallatin Valley near Bozeman, Montana, deer distribution sites were collected with radio

telemetry and direct observation. These sites were then mapped along with all houses in the area.

The valley was divided up into 4 development levels based on number of houses and relative deer

use was determined for each level. Differences were noted in the behavior of white-tailed deer

versus mule deer. White-tailed deer were more likely to use intensively developed areas. Other

important factors included whether the developed area was adjacent to undeveloped areas or what

amount of cover was nearby.

Wallmo, O. C., D. F. Reed, L. H. Carpenter. 1976. Alteration of mule deer habitat by wildfire, logging,

highways, agriculture, and housing developments. Mule Deer Decline in the West: A Symposium.

Utah State University, Logan , Utah, USA. Pages 37-47.

The meager data available fail to support the hypothesis that forest fires, logging, highways,

housing developments, or agriculture, singly or in combination, can be held responsible for a

decline in the population of mule deer (Odocoileus hemionus) throughout the western United

States. If posed, it would be a vacuous hypothesis in the absence of documentation of such a

decline. A uniform resource inventory system clearly is needed. The Forest and Rangeland

Renewable Resources Planning Act may provide the opportunity to develop such a system.

Ward, A. L. and J. J. Cupal. 1979. Telemetered heart rate of three elk as affected by activity and human

disturbance. Dispersed Recreation and Natural Resource Management. Utah State University,

Logan, Utah, USA. Pages 47-56.

Telemetry from confined and free-roaming elk (Cervus elaphus) carrying implanted transmitters

and neck collar repeaters showed immediate and readily discernible responses in heart rate owing

to activity and human disturbances. Close-range gunshots and humans on foot consistently

produced more reaction than moving automobiles, motorbikes, and low flying aircraft.

Ward, A. L. 1985. Displacement of elk related to seismograph activity in south-central Wyoming. Issues

and Technology in the Management of Impacted Western Wildlife. Pages 246-254.

A hunted elk population on winter range was monitored by visual observation and telemetry

during seismographic activity, including above ground explosions, truck vibrators, and drill and

shoot. The area monitored had little cover and variable snow depths. Elk were displaced by all

three forms of seismograph activity. The most extreme response was to people walking. The

distance depended on whether the would be out of sight of seismic crews. There was no evidence

that increased noise level increased displacement distance. Within a few days after human activity

stopped, elk returned to the seismograph use areas.

Yarmaloy, C., M. Bayer, V. Geist. 1988. Behavior responses and reproduction of mule deer

(Odocoileus hemionus) does following experimental harassment with an all-terrain vehicle. The

Canadian Field Naturalist 102:425-429.



o



Five mule deer (Odocoileus hemionus) does were caught by helicopter and net gun and were

equipped with radio collars. They were habituated to an all-terrain vehicle (ATV) traveling the

same truck trail for 12 weeks. Three of the females were then followed by ATV for 9 minutes per

day for 15 days between 1 to 24 October, 1981, for a total of 135 minutes. The harassed females,

but not the other females, shifted feeding into darkness, used cover more frequently, left their

home ranges more often, and increased flight distance from the ATV. In the following year the

three harassed females collectively raised 1 fawn, having had normal reproduction the year before

and the year after. Neither the unmarked females in the study area nor the two radio-collared

control females suffered decreases in reproduction during the study. These results confirm

expectations and are statistically significant.
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